Enhanced oxidative stress in GH-transgenic rat and acromegaly in humans.
Excessive oxidative stress plays a causal role in various diseases such as diabetes, hypertension, atherosclerosis, and heart failure. Acromegaly is a pathological condition associated with excess growth hormone (GH) and insulin-like growth factor-I (IGF-I) and a high prevalence of diabetes, hypertension, atherosclerosis, and heart failure; resulting in premature death. We hypothesized that these conditions may be associated with increased oxidative stress. We explored the oxidative stress levels in the serum and tissues of GH-transgenic rats as an animal model for acromegaly. We also measured the oxidative stress levels in the serum of patients with acromegaly and age-, sex-, and BMI-matched control subjects. We examined the effects of GH and IGF-I on reactive oxygen species (ROS) production in C2C12 myocytes. The levels of an oxidative stress marker, serum thiobarbituric acid reactive substances (TBARS) were increased in the GH-transgenic rats. Further, tissue oxidative stress damage was enhanced in the cardiomyocytes and vascular smooth muscle cells in the aorta of the GH-transgenic rats. In addition, serum TBARS levels and 8-hydroxy-2-deoxyguanosine (8-OHdG) levels were increased in acromegaly in humans. IGF-I but not GH induced ROS production in C2C12 myocytes in vitro. These data indicate that the increased levels of IGF-I are associated with enhanced oxidative stress in rats and humans. In addition, increased ROS may play an important role in the complications and premature death in acromegaly.